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*Authour for correspondence;
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Analysis and Appraisal of Urban Road Traffic Noise

of the City of Cuttack, India

Bijay Kumar Swain and Shreerup Goswami*
Department of Geology, Ravenshaw University, Cuttack-753003, Odisha, India

(received February 21, 2012; revised December 31, 2012; accepted January 7, 2013)

Abstract. The road traffic noise environment in the Cuttack city, commercial and judicial capital of the

Indian state, Odisha, has been appraised in the present study. Noise pollution was analysed in 17 different

squares (road sections) during four different specified times to assess the level of noise pollution of the

city. Noise descriptors such as L10, L50, L90, Leq, TNI (traffic noise index), NPL (noise pollution level),

NC (noise climate), Q (traffic volume) and P (truck-traffic mix ratio) were analysed to reveal the extent

of noise pollution due to heavy traffic in this city. A systematic comparison between TNI and Leq noise

levels for all selected locations reveal that the TNI values are much more than respective Leq levels. This

simply demonstrates that although the noise levels during any period of the day are generally constant

but the presence of single event noise is sufficient to affect the values of L10, L50, L90, Leq and consequently

the TNI. Analysis of variance (F-test) is also computed for investigated squares to infer the level of

significance. Even the minimum NPL and TNI values are more than 100 dB. Noise levels at all the road

sections exceeded the standard ambient noise levels prescribed by WHO (70 dB).

Keywords: community response, Cuttack city, noise descriptors, traffic noise, traffic volume

Introduction

Major contribution to outdoor noise often comes from

road transportation and is the main source of pollution.

Noise survey in various cities throughout the world have

revealed that traffic noise is typically the largest

contributor to recorded sound levels and one of the most

important sources of annoyance (WHO, 1999). With

rapid urbanisation and the corresponding increase in the

number of vehicles on roads, the noise pollution is

increasing at an alarming rate in most of the important

Indian cities. In India, some studies on the traffic noise

monitoring have been carried out at different cities like

Delhi (Prakash et al., 2006, Nirjar et al., 2003; Singh

and Jain, 1995; Kumar and Jain, 1994), Mumbai (Naik,

1998), Aurangabad (Bhosale et al,. 2010), Amravati

(Patil et al., 2011), Dehradun (Ziaudin et al., 2007),

Lucknow (Kisku et al., 2006), Varanasi (Pathak et al.,
2008, Tripathi et al., 2006), Jaipur (Agarwal and Swami,

2009a; 2009b; Agarwal et al., 2009; Choudhary et al.,
2003), Kolkata (Chakraborty et al., 2002), Asansol

(Banerjee et al., 2009; 2008; Banerjee and Chakraborty,

2006), Bolpur (Padhy and Padhi, 2008), Burdwan (Datta

et al., 2006), Visakhapatnam (Rao and Rao, 1992),

Chennai (Kalai Selvi and Ramachandraiah, 2009),

Thiruvanatapuram, Kochi, Kozhikode (Sampath et al.,

2004), Jharsuguda (Patel et al., 2006), Bhadrak

(Goswami, 2011) and Balasore (Goswami, 2011; 2009)

etc. The noise levels are showing an alarming rise and

in fact, the levels exceed the prescribed levels in most

of the areas. In the light of the rapid growth of vehicular

population, there is a need to study noise pollution from

the transportation point of view. In this study, an attempt

has been made to study noise pollution due to vehicular

traffic in this commercial city of Odisha state, India. As

it is evident that primarily noise problem is the result

of growing busy traffic, each year there is an increase

in the number of vehicles in this city. This has led to

overcrowded roads and pollution around this city. The

road traffic noise levels at 17 different squares of this

city have been  assessed to predict the extent of vehicular

noise pollution around the Cuttack, the business capital

of Odisha. Total population of Cuttack is 2,618,708.

Demographic characteristics of Cuttack (Table 1)

explicitly demonstrate that the population is increasing

at an alarming rate. An emerging IT hub, the boom in

the metals and metal processing industries, around 3

universities, hundreds of colleges have made Cuttack

as one of the fastest developing cities of India in recent

years. The increase in number of industries, market

complexes, institutions, urban highways constructed

around residential and community areas of this city,

growing population and consequently increase in number

of vehicles have inevitably caused major noise pollution

10



Depositional Environments of the Bara Formation Sandstone From

 Lakhra Areas Sindh, Pakistan

Asgher Ali Daahar Hakro*a and Muhammed Atique Ahmed Baigb

aCentre for Pure and Applied Geology, University of Sindh,  Jamshoro, Pakistan
bDepartment of Geology, University of Karachi, Pakistan

(received January 3, 2012; revised Fabruary 19, 2013; accepted February 21, 2013)
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Introduction

This study describes the results which helped in

interpretation of the environment of deposition and

proposing a suitable classification for sandstone of the

Bara formation from the Lakhra east and west areas.

The studied areas are located in the western side of

Khanot railway station, district Jamshoro, Sindh,

Pakistan. Lakhra coalfield covers an area of about 680

Sq Km; situated between (latitudes: 25° 30' to 25° 45'

N, longitude: 68° 00' to 68° 15' E) Quadrants. Bara

formation of Sindh province has been investigated, for

its coal deposits, by many workers including Abbas and

Atique (2005), Shah (2002; 1977) Khan (1998; 1994)

and Shah (1988). These workers have contributed to

the stratigraphy, coal resources and the paleontological

record of the Bara formation. Prior to this study, none

of the previous workers investigated the conditions of

the depositional environments of these sediments.

The present study is first of its kind in this direction.

The grain size data of the studied sediments was obtained

by the sieving method for plotting the cumulative curves

and histograms.  Different methods of statistical analysis

including the plotting of grain size data as cumulative

curves and histograms were applied for collecting

information regarding the environments of the

deposition. Sedimentologists have used the values of

the diameters of sedimentary grains, nature of sorting,

values of the median, mode, kurtosis, and skewness,

for the interpretation of environments of deposition of

sediments.

General geology and stratigraphy. The Bara formation

is composed of sandstones, shale and minor amount of

siltstone; it is the oldest formation and occurs in the

core of the Lakhra anticline, whereas, the Laki formation

is the youngest formation of this area and occurs on the

flanks of the Lakhra anticline. Structurally, the Lakhra

anticline is a part of long doubly plunging anticline,

which runs north-south direction and starts from

*Author for correspondence;

E-mail: asgheralihakro@hotmail.com

Abstract. Twenty four samples of the Bara formation from east and west sections of Lakhra areas have

been investigated, to interpret the environments of deposition and to propose a suitable classification for

the sandstones present in the studied sediments. Values of different statistical parameters of the studied

sediments grain size data, for example mean, median; standard deviation, skewness, and kurtosis were

determined for plotting the cumulative curves and histograms to analyse the data. Study of the shapes,

roundness and the sphericity of the grains provided valuable information regarding the environment of

deposition. The 92 percentage negative and 8 percentage positive values of skewness, respectively, indicated

that the studied sediments are composed of coarse grained-fine grained sediments and deposited under the

high-low energy conditions of fluviatile and beach environments. The presence of abundant amounts of

Quartz and SiO2 in the bulk-rock samples also suggested fluviatile/beach environments. The inclusive

graphic standard deviation diagrams and the size distribution data also indicated that fine-medium grained

sediments, were deposited in the study areas. Occurrence of three groups of sediments for example,

sediments from lower lagoon; sediments from upper lagoon and river; and the sediments from the dead-

end marsh channels from the deeper parts of the basin of deposition, have been recognized. The kurtosis

values indicated that studied sediments are composed of Platykurtic, Leptokurtic and Mesokurtic groups

of sediments. The sandstones, present in the Bara formation of the Lakhra west and the east areas, showed

the textural maturity, therefore, have been classified as sub-mature, and sub-mature to mature sandstones,

respectively.

Keywords: sedimentation, cumulative curves, skewness, kurtosis, fluviatile, spherity, textural maturity
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Surface Properties of Water Soluble Surfactants, Starch  and their

Complexes by Various Methods

Md. Mohsin Hossain* and Md. Ibrahim Hossain Mondal

Polymer and Textile Research Lab, Department of Applied Chemistry & Chemical Engineering,

Rajshahi University, Bangladesh

(received 23 August, 2012; revised 5 July 2013; accepted 2 August, 2013)
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Introduction

The cleansing activity of soap detergent is one of the most

important phenomena in daily life for the modern society.

Thus the improvement activity of soap detergent is

obviously required for better quality and performance.

Green biodegradable polymers derived from natural

resources are potentially very interesting substitutes for

non biodegradable petroleum based polymers. An attractive

field of application for these polymers is the use of

packaging materials. For the current petrochemical based

products recycling is often neither practical nor

economically feasible (Thiebaud et al., 1997). Natural

polymers such as starch, cellulose or proteins are potentially

very interesting starting materials for biodegradable

packaging materials. In particular, starch is attractive as

it is relatively cheap and abundantly available. However,

the use of native starch for packaging materials is limited

due to its low moisture resistance, poor processibility (high

viscosity), high brittleness and incompatibility with

hydrophobic polymers. Further modification of starch is

therefore, required to introduce hydrophobicity and to

improve mechanical and moisture barrier properties. Thus,

the interactions may be intra or intermolecular.

Hydrophobically modified water soluble polymers

are useful in a number of areas, such as thickeners,

coatings, emulsion stabilisers and detergents

(Holmberg et al.,2002; Piirma,1992; Shalaby et
al.,1991; Glass, 1989). The surface properties of

these polymers are important to their function of

intermolecular adhesion, spreading on surfaces and

dispersing oils and other hydrophobic compounds.

Presently research is focussed in replacing non

degradable, petroleum based materials currently used

with bio-based materials derived from renewable

feed stocks (Swift, 2002). In particular, native and

chemically modified starches have been prepared

and studied for uses in these areas (Dokic-Baucal et
al., 2004; Tesch et al., 2002; Srokova et al., 2001;

Ebringerova et al., 2000; Viswanathan, 1999).

Surprisingly, there is relatively little published

informa-tion on the surface and interfacial tensions

of native and modified starches and existing data is

conflicting or incomplete. Ray et al. (1958) and

Scholz et al. (1958) determined critical surface

tensions for wetting of  35-39 N/m for starch, amylose

and amylopectin films, 40 N/m for amylose triacetate

and approximately 32 N/m for starch tributyrate.*Author for correspondence; E-mail: mohsin_du_91@yahoo.com

Abstract. Surface, interfacial tensions and reduced viscosities were measured for water soluble surfactant

and starch solutions in order to determine their potential as stabilisers, emulsifiers or cleansers. The surface

tension and reduced viscosity for an acid hydrolysed starch (potato) initially were declined with concentration

and then reached an equilibrium value of 56 mN/m and 3.1dm3/mol, at 20-40 wt.%. Surface, interfacial

tensions and reduced viscosity of starch with surfactant mixture using the ratio 40/60 decreased more

rapidly with concentration reaching values of 41-44  mN/m, and 2.5dm3/mol, respectively, at 40 wt.%. There

was little dependence of surface or interfacial tensions on degree of substitution between 0.3-0.8 and

amylose content of starch . Surface and interfacial tensions for starch /surfactants mixtures were lower than

those for only starch, particularly at lower concentrations. Emulsions of soybean oil/water mixtures were

successfully stabilised for >1 day by potato starch acetate/octenylsuccinate and acetate/ dodecenylsuccinate

but not by starch and surfactants. Therefore, these starches may represent biodegradable, economically

alternatives to some emulsifiers, soap or detergents filler with effective cleansing activity and coating

polymers currently in use.

Keywords: starch, surfactant, surface tension, viscosity, emulsifier, cleansing
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Seasonal Variations in Dissolved Heavy Metals in Pompom River,

Itakpe, Nigeria

Christiana Omono Matthews Amune* and  Samuel Kakulu
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(received May 21, 2012; revised september 30, 2012; accepted October 23, 2012)
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Introduction

The existence of metals in aquatic environments has

led to contamination of natural waters due to their

hazardous effects. Sources of metals in waters can be

natural or anthropogenic. Natural sources are weathering

effects on rocks and minerals, while anthropogenic

sources are associated with mining, agricultural

applications, untreated industrial wastes, atmospheric

sources etc., (Abolude et al., 2009; Papafilippaki et al.,
2008; Marcovecchio et al., 2007; Laws, 2000).

Worldwide industrial discharge is reported to be

responsible for dumping 300-400 million tonnes of

heavy metals and other wastes into water
 
annually

(Palaniappan et al., 2010). Such discharges have resulted

into toxic substances released into the environment

contributing to a variety of toxic effects on living aquatic

organisms in food chain and degradation of water quality.

Traichaiyaporn and Chitmanat (2008) reported that due

to metal pollution in the upper Ping river, Thailand,

death of fish and migration of some aquatic organisms

occurred. Health effects in humans such as kidney

dysfunction, cancer and sometimes death have been

reported due to water pollution (Lawson, 2011).

Many developing regions of the world are facing

unmonitored mining activities which have resulted in

metal polluting the water ecosystems. Selenga river Basin

in Mongolia mine vicinity for example, is reported to

contribute 1 % and 3 % of the world flux of dissolved

Fe and Pb, respectively (Thorslund et al., 2012). Heavy

metals are of particular interest considering their toxicity

at low concentrations, synergistic effects, average long

life, persistence, ability to bioaccumulate and potential

adverse health effects to humans, animals, plants and

ecosystems in general ( Traichaiyaporn and Chitmanat,

2008; Marcovecchio et al., 2007). In mining sites the

potential to pollute the environment is enhanced by the

high content of metals in mineral ore, and their proximity

to streams. Acid mine drainage is reported to be

responsible for the degradation of more than 12,000 km

of streams in the Appalachaian region of the northeastern,

USA (DeNicola and Stapleton, 2002). Heavy metal

concentration in wells located near mining sites has been

reported to contain levels that exceed drinking water

criteria. Surface waters in the vicinity of abandoned mine

sites also require monitoring. Studies of spoil heaps which

polluted water flows in an abandoned mercury mine site

in Asturias, in Spain reported acidic conditions and high

As contents (Loredo et al., 2005).

Agricultural activities also release metals into water

bodies which significantly affect the quality of water.

The concentration of metals dissolved in water may

give a misleading picture of the degree of contamination

and hence under estimation of the total metal

concentration in the water body (Palaniappan et al.,
2010; Abolude et al., 2009; Laws, 2000). Thus heavy

metal concentrations and flow data require strict
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Abstract. Seasonal variations in dissolved heavy metals cadmium (Cd), copper (Cu), nickle (Ni), lead

(Pb), and zinc (Zn) in Pompom river, flowing across Itakpe iron mine, Nigeria, was studied using flame

atomic absorption spectroscopy (FAAS). Precision for the determination of heavy metals in water ranged

3-16 % and recovery studies gave 79-104 %. The average concentrations in the dry and rainy seasons for

heavy metals in Pompom river were 0.03±0.003, 0.05±0.002, 0.01±0.002, 0.01 ±0.001 and 0.04±0.002

mg/L for Cd, Cu, Ni, Pb and Zn, respectively. Seasonal variation showed metallic levels in water to be

higher during the rainy season than dry season.  Cu, Ni, Pb and Zn metallic levels of the studied metals

were within the values of Federal Environmental Protection Agency (FEPA) of Nigeria and WHO
 
permissible

guidelines for drinking water.
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Abstract. This study reveals chemical and physical properties of soils collected from a remote site at
Karachi, Pakistan. Altogether 23 parameters were determined. Out of 12 soil samples 11 were categorised
as sand or sandy loams, pH varied between 7.35-8.49, density ranged between 1.61-2.39 gm/cm3, the
conductivity of 1:2 water extracts varied up to a great extent i.e., between 0.437-16.47 mS/m3. Sodium
(Na) contents were higher in ammonium acetate extract when compared with 1:2 water extract. The
bicarbonate (HCO3) contents were ranged between 0.17-1.73 ppm. The organic matter contents were
low (0.81-2.21%); these soils were also deficient in their macronutrient contents. Specifically, the ranges
of nitrogen (N), phosphorous (P), potassium (K), calcium (Ca), magnesium (Mg) and sulphur (S) were
0.04-1.16%, 0.25-15.99 ppm, 4.40-135.89 ppm, 0.001-0.199%, 0.001-0.019% and 0.01-0.143%,
respectively. Heavy metals were determined in diethylene-triamine-pentaacetic acid (DTPA) extracts
and the levels of iron (Fe), copper (Cu), manganese (Mn), and zinc (Zn) in these samples were
1.86-32.80 ppm, 1.68-7.69 ppm, 16.51-75.28 and 0.25-20.75 ppm, respectively. Toxic heavy metals,
lead (Pb) and nickel (Ni) contents were also estimated and their concentration was found low ranging
between 0.91-5.63 ppm and 0.32-1.26 ppm, respectively.

Keywords: macronutrients, micronutrients, organic matter, soil fertility, soil texture, toxic metals

Introduction
Soil is the natural medium for the growth of plants. It
provides support to the plants and also supplies essential
nutrients and water. Soil is composed of four major
components, the mineral matter is the most abundant
component which comprises almost 45% volume of soil,
organic matter occupies almost 5% volume, while, the
remaining 50% of total pore space of the soil is occupied
by water and air in a 1:1 ratio (Gupta, 2004). The mineral
matter consists of stones, gravels, silt and clays and it
also defines the structure of the soil. The organic matter
of soil comprises of plant, animal and microbial residues,
it gives colour to the soil, helps water retention, cementing
action, buffering action, mineralisation and also affects
the persistence and biodegradability of other organic
compounds such as pesticides; hence, soil organic matter
modifies and controls their rate of application (Schnitzer
and Khan, 1978). The soil air has a relatively high con-
centration of carbon dioxide (0.25-3%) as compared to
carbon dioxide levels in atmospheric air (0.03%), whereas,
the oxygen levels are generally lower (<20%), however,
the levels of nitrogen are almost the same (79.2%), in
soil air as compared to atmospheric air (Tan, 2011).

The capacity of soil to provide essential nutrients for
plant growth is called its fertility, which is necessary for

productive soil, however, a fertile soil may not be a
productive because there are other parameters which
affect soil productivity. Essential elements for plant
growth and completion of life cycle are classified into
basic macro- and micronutrients. For example, carbon,
hydrogen, and oxygen constitute 96% of total dry plant
matter and are the basic nutrient required for plant
development. In addition, these elements are abundantly
present in the atmosphere and therefore, do not need to
be physically applied to soils for plant development.

Macronutrients which are required in large quantity for
plant growth include nitrogen (N), phosphorous (P),
potassium (K), calcium (Ca), magnesium (Mg) and
sulphur (S), in which N, P and K are major or primary
nutrients, whereas, Ca, Mg and S are secondary nutrients.
Primary nutrients are often deficient in soils and hence,
applied as fertilisers. Micronutrients are essential for
optimum plant growth in minute quantities, however,
their excess concentrations may lead to harmful effects
to the plant. Important micronutrients include iron (Fe),
zinc (Zn), copper (Cu), manganese (Mn), boron (B),
molybdenum (Mo) and chloride (Cl).

There are several factors that influence the release
and availability of nutrients. These factors include soil
pH, temperature, moisture, aeration, application of
fertilisers such as manure and microorganism activity
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